A constitutively active and nuclear form of the MAP kinase ERK2 is sufficient for neurite outgrowth and cell transformation.
Mitogen-activated protein (MAP) kinases are ubiquitous components of many signal transduction pathways. Constitutively active variants have been isolated for every component of the extracellular-signal-regulated kinase 1 (ERK1) and ERK2 MAP kinase pathway except for the ERK itself. To create an activated ERK2 variant, we fused ERK2 to the low activity form of its upstream regulator, the MAP kinase kinase MEK1. The ERK2 in this fusion protein was active in the absence of extracellular signals. Expression of the fusion protein in mammalian cells did not activate endogenous ERK1 or ERK2. It was sufficient, however, to induce activation of the transcription factors Elk-1 and AP-1, neurite extension in PC12 cells in the absence of nerve growth factor, and foci of morphologically and growth-transformed NIH3T3 cells, if the fusion protein was localized to the nucleus. A cytoplasmic fusion protein was without effect. Activation of ERK2 is sufficient to cause several transcriptional and phenotypic responses in mammalian cells. Nuclear localization of activated ERK2 is required to induce these events.